This article presents a review of the literature published from 1989 to 2005 for articles that examined the economic burden incurred by families as a result of caring for a child with disabilities. The review was performed according to a comprehensive economic conceptual model developed by the authors and to the guidelines set out by Canadian Coordinating Office for Health Technology Assessment.
In Canada, more than half a million children and people younger than 20 years old have some form of disability. 1 Approximately one hundred fifty-five thousand children from 5 to 14 years of age live with activity limitations; of these, 4% live with severe to very severe limitations. 2 Advances in medical technology have improved the chances for a premature baby or a child with a complex condition to survive into adolescence and adulthood. Consequently, the number of children with disabilities is on the rise. These children, like any child, require care, but children with disabilities often require exceptional levels of care and related costs. Many of these costs were previously supported through public funds via institutionalization. However, there has been a growing trend toward deinstitutionalization, resulting in the vast majority of children with disabilities being cared for in the home, leaving families as the most important source of longterm care and assistance. -6 Of concern is evidence that indicates that these families are bearing more than their "fair share" of the costs of caring for their children. Families who care for a child with a disability are more likely to have nonreimbursed expenses for disability-related supports. The literature reports troubling findings that uncover an association between low income and children with special needs, with associations between these factors that might go both ways. 7 In other words, children with a disability are often born into low income families; however, it has also been reported that families who care for a children with a disability often find themselves sliding towards poverty. A recent national U.S. study reported that 40% of families of children with special health care needs experience a financial burden due to their child's condition. 8 Similar findings have been reported in other countries. 9, 10 Hence, not only is the child with the disability affected, but so is the family. For example, in order to meet their child's needs, families who care for a child with a disability are more likely to be single income families with lower quality jobs yielding lower incomes, to live in poor quality housing, and to live in poverty. Furthermore, these families are more likely to be single-parent families. Moreover, parents of a disabled child require more time off work and are more likely to work reduced hours and to decline overtime. 4, [11] [12] [13] [14] The size and impact of the burden incurred by these families, however, is not well-known.
Policy can play a key role in supporting families in their caregiving role. At the same time, though, cost data is not readily available to policy makers. For the most part, legislators make decisions about policy based on program data and program contributions to public expenditures, while the costs to families are usually hidden and overlooked. Consequently, the development of evidence-based policy is hindered.
There is evidence in the literature that parents of children with disabilities face unique financial challenges and meeting their child's needs and making financial ends meet is difficult for most. Many efforts have been deployed and initiatives undertaken to help alleviate the economic burden associated with caring for these children. A considerable amount has been written about policies related to children with disabilities. This is an area where needs are great and the resources often lacking. Yet much of what has been written has focused on specific deficit areas, such as medical care, education, child care, and home support. These policies are seldom analyzed in an integrated way. To make a policy assessment, one should analyse them by taking a broad perspective. The economic approach is one that lends itself to such a broad viewpoint. By taking this approach, one can incorporate money income, costs, nonmonetary resources such as caregiving time, and health outcomes into a unified assessment.
This article commences with an explanation of the economic approach as it can be related to the issues of families who care for a child with a disability. Next, a conceptual economic model depicting the sources of income and types of consumption is described. Finally, with the aim of drawing a clear picture of the magnitude of costs incurred by families who care for children with disabilities, a review of the literature from 1989 to 2005 based on the economic model is presented and discussed, conclusions drawn, and recommendations for future research presented. From a policy perspective, it is important to understand the costs and circumstances that influence costs.
EConomiC APPRoACh
Very broadly, there are two types of economic questions in social policy matters. The first type deals with economic efficiency. Using this approach, one may ask the question, "What do we get for our money for different approaches to development for children with disabilities?" In this type of question, one estimates the total costs of each approach and compares these to outcomes. The interest behind such a question lies in knowing what differences in outcomes are obtained for the cost incurred when one invests in one intervention rather than another.
The second type of question refers to equity. Equity relates to fairness, in the sense that the economic burden may be too great for some. Equity generally refers to income, and lack thereof has been recognized by the World Health Organization (WHO) as an important determinant of ill health. Furthermore, children are well aware of inequalities in income and the negative impact it can have on their lives. 15 Economic burden can be assumed by both the family and the rest of society; equity refers to how the burden is shared between the two. From a societal perspective, there exists no gold standard as to what is and is not an acceptable level of burden. Studies in the area of family burden have been driven by equity concerns. Hence, equity costing is the main focus of this paper.
To facilitate the assessment of the magnitude of the burden, it is very useful to have a comparator statistic. One statistic that will be helpful in measuring economic burden is the total cost of caring for a disabled child compared with that for a nondisabled child. Another statistic that is useful in analyzing burden is the ratio of the amount spent on caring for a disabled child to family income. Gross or net cost could be used, and as will be seen below, there are many ways of conceptualizing net income. All of these statistics are descriptive, and a threshold value needs to be set to allow one to judge whether a burden is acceptable or not from a societal perspective.
ConCEPTuAL moDEL
The conceptual model has two levels. The first level refers to the personal factors that characterize the child's disability including aptitudes, severity of the disability, and functional independence. Studies have shown that the severity of the disability has an impact on the resources and cost of care. 16, 17 The second level of the model depicts the broad categories of costs incurred by families and society. The model also integrates income from a broader perspective, including revenue from social policies in place and employment income, which are part of the dynamics of costs.
Family time is broken down into caregiving time (for family members only), employment time, and other time (leisure, sleep). The model recognises the value of caregiving time. Time of individuals other than family members that is provided at no charge falls under goods and service consumption under services from voluntary organizations.
Family income is viewed broadly to include money income (from employment and other sources), reimbursement for goods and services that the family pays for, and an imputed value for goods and services that are received at no cost from voluntary agencies or government. Taxes reduce family income and subsidies increase it. The rationale for such a broad definition is as follows: the income measure should encompass all of the means by which the families obtain goods and services to care for the disabled child. Thus, if an otherwise low income family received considerable public support for services, the family's income should reflect this support (which would also appear in the goods and services consumed category, see below).
It should be noted that employment income is measured in monetary terms in the income category, and since it is employment time that generates employment income, one can alternatively use employment time as an indicator of income. However, if one were to obtain a single overall measure of the resources available to the family, only the employment income variable would be measured. Other time-that is, non-employment time-should be included as a resource available to the family. Despite this, the variable employment time still has importance in its own right, as a component of how a family uses its time resources.
The consumption category is the third category in our model. Families can use their incomes on savings, consumption of "normal" goods and services, and on goods and services for the disabled child's care (e.g., equipment, travel, special diet, special clothing, renovation, relocation, wheelchairs). In addition, they receive services such as in-kind support from voluntary organizations. Ideally, all of these should be identified and recorded. If they are subsidized, then, as stated above, the value of the subsidy should also be included as income. In this way one can measure both the use of services and all of the resources available to obtain them.
Institutionalized care could be incorporated in this scheme by considering this care as being governmentprovided. Both education and health care from governments could also be included. In that case, there would be a much larger government component and a much smaller personal or family component to income. However, for the purpose of the current review, institutionalized care and government-provided health and education services are not included.
There is an interaction between many of the variables in the model. First, patient descriptors such as age and severity can influence time use as well as consumption. Second, employment time will have an impact on family income. And third, family income will influence the pattern of consumption of goods and services. An example of the model's dynamics is illustrated here: households with more time available for work would likely have more income from employment and, in return, may be prone to spending more money to meet some of the child's needs such as babysitting or special equipment needs. On the other hand, households that spend more time providing care will have less time for work and, therefore, lower employment incomes. Lower incomes will likely result in less spending and consequently some of the child's needs may not be met. The economic model depicted herein highlights items to consider when calculating economic burden. The above mentioned model is an ideal. Often, one will not have sufficient data to measure the value of some services such as support from voluntary organizations, and also to devise a measure to capture the imputed income to the family by receiving the support service. However, the model reminds us that we need to be consistent, and if a free service is consumed, then the income measure should be adjusted to reflect this. Otherwise, family costs relative to "true" (money plus imputed) income will be distorted as a measure of burden.
LiTERATuRE REviEw
The economic model described above served as a conceptual model for reviewing and analyzing the literature. This review focuses on the economic burden incurred by families as a result of caring for a child with disabilities. This article excludes items from the review conducted by Jacobs and McDermott in 1989, at the time of which merely six studies had examined the financial cost to families who care for a chronically ill or disabled child. 18 The population of interest to the authors is children with a physical disability such as cerebral palsy or spina bifida. Consequently, articles that examine costs in children with a chronic illness only such as cancer or HIV, or a mental deficiency or other psychological disorders, attention deficit hyperactivity disorder, or arthritis were not included in this review.
mEThoD

Literature search and article selection strategy
An electronic search of articles from Medline, CINAHL, EconoLit, ERIC, PsycINFO, SWAD, PAIS and FRANCIS databases was conducted for articles published between January 1989 and March 2005. Key words included in the search were: cost, indirect costs, financial burden, caring, disability, children, poverty, economic aspects of illness, special needs, and impact of disability. In addition to the published literature pertaining to the cost of caring for a disabled child, government documents and documents published by key universitybased research institutes (e.g., ROEHER Institute) and Canadian not-for-profit organizations (e.g., Caledon
Institute of Social Policy, Canadian Council on Social Development, Canadian Policy Research Network) were also reviewed.
The article title and abstract was reviewed to ensure that the study was specific to caregiver cost of caring for a disabled child. References from each article were scanned for missed articles and pertinent references were obtained. These articles were then scanned and retained for review if they examined either familyincurred time or consumption costs specific to caring for a child with a disability who was living at home. Of the original 100 articles, 17 were kept for the review.
Abstracting articles
Articles were abstracted for resources as described in the proposed economic conceptual model, including family time, family income, and family consumption. Articles were also abstracted for the following descriptive categories: country of study, study population and number of participants, time period observed, costing method, and main results according to consumption costs, reported as: gross cost per child, net cost per child, gross cost/family income, time cost, and foregone employment. In addition, article results were searched for a frequency distribution of the numbers of families with regard to costs incurred, age-cost profile, and the presence of a standard cost.
Evaluation of costing method
The unit of observation is the family. The evaluation of the costing method used in each of the studies was directed by guidelines established by the Canadian Coordinating Office for Health Technology Assessment (CCOHTA). 19 Ideally, costing consists of three steps: the identification of resources, the measurement of resource use (physical quantities of resources), and cost valuation (unit cost or price). The first step, identification of resources, should consist of listing the resources consumed by the family related to caring for the disabled child. The second step, measurement of resource use, consists of determining the quantities of resources consumed or purchased. Two method categories are identified here: first, synthetic methods, which consist of using secondary data such as administrative databases, expert panel, or retrospective chart reviews; second, primary data gathering or the prospective collection of data specifically for the study at hand. The second source is the most relevant to time and non-health consumption costs because there are no databases that contain these components of the analysis. The final step, cost valuation, consists of assigning a price to the resources consumed. In this step, the source of the price determination should be identified or the method employed to estimate the dollar value should be detailed. As for caregiver time, the CCOHTA guidelines state that citing the extent of caregiver time in units of time is appropriate. 19 While reviewing the results, it is important to take into account that all currencies were converted to U.S. dollars. The exchange rate employed was that of the year average rate, which refers to the year data were collected in the different studies. 20 Finally, if the observation time is greater than one year, we noted whether the author discounted future period costs.
Interpreting the results
In order to interpret the results of a costing study, one should have a threshold or decision rule in light of which one could judge a specific cost burden, however it was calculated, to be acceptable or not. Even if one had a comparator statistic (e.g., cost of a non-disabled child), one would still need to stipulate a (subjective) threshold in order to make a judgement as to whether the burden was "large" or "unacceptably large." Such thresholds are often absent from costing studies in this area.
REsuLTs
General overview
Since 1989, seventeen articles have been published on the personal cost of caring for a disabled child (Tables 1 and 2) . Most of the studies were from the U.S. (n511), followed by the U.K. (n5). Table 1 provides a profile of the large categories of costs and resources as depicted in the Figure. In particular, it provides an overview of which and the extent to which costs and resources were included in the studies reviewed. It does this by highlighting whether or not the studies simply mentioned an item (O), measured but did not report the item in the results (), measured and reported results, as a frequency or percentage to a "yes" or "no" question, for example (%), or measured and reported the magnitude of item in hours or dollars ($) for each cost or resource included in the study. The data in Table 1 indicate that while many studies measured costs and resources, none of the studies collected sufficient data to provide a "true" measure of burden. For example, Knoll measured family caregiving time, work time, and different sources of family income, as well as goods and services consumption. 21 However, the magnitude of the items measured was not reported for most of these measures, with the exception of income and some disability-related goods and services, the latter of which were reported as gross general costs only. In most cases, only global costs were reported, as shown in Table 2 . The exception is the four studies 22-26 that reported unit cost or prices as depicted in Table . In Table 2 an overview of the characteristics of each study is presented. Depending on the study, not all fields were completed, as not all categories were applicable to all studies, or the study did not provide sufficient information. As observed in this table, there was little methodological consistency between studies. Specifically, the period of observation in the studies varied from 24 hours to five years. One-time mail-out or telephone administered surveys were the main source of data collection. Sample sizes ranged from 16 to 7,000, with most samples ranging from 100 to 00. Disability-related consumption cost incurred by families varied depending on the country of study, the scope of cost included, the time period observed, the type of disability and/or the severity of the disability, and the calculation of net (there is a comparator) or gross cost (absolute values of burden). While many of the studies included information on the type and severity of disability, 16,24-1 definitions and means of measurement varied from one study to another. Furthermore, few studies accounted for the severity of disability in their analysis. Of these few, results point to severity as a strong predictor that a family will incur expenses, 16, 26, 0 and provide increased frequency of care 28, 0 or time. 27 In contrast, one study reported no difference in spending according to severity. 24 Reported consumption cost of caring for a child with a disability varied from $108 to $8,742 a year. Similarly, there was a large range in caregiver time cost, with reported results ranging from four hours to 84 hours per week. While there was little information on forgone employment, the information that was available presents results that differ greatly from one study to the next. Specifically, one study provided values of $77 to $80 per month depending on the severity of the disability, 26 and another reported a net value of seven hours of lost work hours per week. 2 In contrast, another study reported important time costs for missed work days and employment changes of $5,24 per year.
A number of studies included age/cost profiles in their analysis; however, results were inconsistent. For example, two studies out of the U.K. showed no significant difference in spending 24 or frequency of care 28 according to age, while another provided evidence of increased material cost among families whose children were younger. 25 Another study reported increased caregiving time for toddlers as opposed to infants and preschoolers. 4 The inclusion of a comparison group in a study is seen as a methodological advantage since it provides a direct estimate of cost over and above that required for a child without a disability. Nine studies included a comparison group; 2-25,28,29,2,4-6 that is, they collected data on the net cost of caring for a child with a disability. This was possible when the study included a reference group of families who care for a non-disabled child. In spite of the inclusion of comparison groups, reported consumption and time costs varied greatly from one study to the next. For example, Curran et al. 28 (2001) reported additional annual net costs of $8,742, whereas Newacheck 6 (2004) reported a net annual cost of $108. At the same time, while the inclusion of a comparison group is advantageous to uncovering net costs, it does not serve its purpose when comparisons are not provided in the analysis. This was the case for the study by Edebol-Tysk, where the additional amount of time required to care for a child with a disability compared to a child without a disability was not clearly presented in the results section. 29 In lieu of a comparison group, Dobson and Middleton employed a previously established standard cost of caring for a child without a disability as their reference. 24, 25 The standard costs employed in the 1998 and 2001 publications date from 1994 7 and 1997, 8 respectively. The standard was then compared to the cost of caring for a child with a disability. In one study, they reported costs of caring for a child with a disability at two to three times that of a non-disabled child. 25 The remaining studies relied on subjective standards such as instructing the respondents to indicate cost related to their child's disability, 22, 26, 0 collected gross cost, 4, 21 or in some cases did not specify or clarify. , 9, 40 While most studies relied on retrospective research designs that rely heavily on recall, the data analyzed by Newacheck et al. (2004) was collected prospectively with repeated measures over a period of 2.5 years, increasing the reliability of their research findings. 6 Curran et al. (2001) were also original in their study design as they collected data over a period of six weeks, including the vacation and school period. 28 The longer data collection periods allowed these studies to help control for time biases. Curran et al. reported significantly higher additional consumption costs when compared to Newacheck, with values of $8,742 vs. $108. Interestingly, Newacheck adopted a very broad definition of disability and limited costs to medical costs whereas Curran et al. examined costs among families who care for a child with a severe disability. Unfortunately, Curran provided no indication as to the nature of the disability-related consumption costs incurred by the family.
Only one study, Newacheck et al., established a threshold as an indication of an unfair burden of cost incurred by families. 6 They used out-of-pocket costs exceeding 5% of family income as an indication of unfair burden. Their results highlight that the financial burden carried by low income families exceeds that of the higher income families. Specifically, low income families with a child with disabilities are approximately 19 times more likely to incur expenses exceeding 5% of their families' income than their higher income counterparts. Two other studies reported average family spending on costs related to their child's disability at 0 of their earnings. While these studies did not establish a threshold, if one keeps the 5% of family income as a threshold in mind, the burden incurred by the families in the latter study seems disastrous. The higher burden here may be a reflection of the severity of disability or a reflection of real net 24, 6 vs. subjective net costs. 0
Review of costing method
A portrait of the CCOHTA costing methods included in each of the studies is available in Table . While all studies employed costing methods similar to those suggested by CCOHTA, details on how lists were determined, or valuation of resources used, were rarely available. 16, 22, 24, 25, 6 As revealed in Table , only one of the studies 26 clearly followed the three steps recommended by CCOHTA, first by identifying resources, then measuring resources, followed by valuation of resources used or purchased. Few studies reported costs by resource; [22] [23] [24] [25] [26] rather, most reported a global cost. The studies that measured time cost were not likely to provide a valuation for total time; however, this is considered adequate following CCOHTA criteria. Two studies took their analysis to this final step by providing a value for work time measured as forgone opportunities. Specifically 
DisCussion
The main purpose of this article was to present a review of the literature from 1989 to 2005 for articles that examined the cost incurred by families as a result of caring for a child with disabilities. The review was performed according to an economic model developed by the authors and the guidelines set out by CCOHTA.
Although not consistent across studies, the results show that the burden incurred by these families can be substantial, especially among those families who care for a child with a severe disability. The absence of a consensus arising from the literature can be attributed to three factors: the absence of a theoretical base, methodological difficulties, and the absence of a standard in terms of which the resulting costs can be judged.
When analyzed according to the economic model proposed in the paper, it becomes evident that none of the studies reviewed employed a comprehensive economic approach to measuring costs. Of concern is that these costs cannot be accurately calculated or results interpreted without the full consideration of which resources and costs are relevant, and where they fit into the model. It is not feasible to measure all items, due to possible constraints in budgets, time, resources, and respondent burden. Yet, it is important that studies start off with a "big picture," measure what is feasible, and then highlight the limits of their study in reference to this big picture. The commencement of the study with an inclusive and transparent approach would provide an indication of the extent of costs accounted for, which in turn would facilitate interpretation of results. While results suggest that families can incur a substantial cost burden, there exists great variability across studies in reported costs. We noted a lack of uniformity in data collection and research methods across studies. The variability in costs is likely due to the variety of methods employed from one study to the next. Specifically, not all studies measured severity or included information on how disabilities were categorized and severity determined. All but two studies failed to account for time biases in data collection. Only one study employed a method that would allow the researchers to capture recurring costs over time.
As well, some studies collected data on net cost while others collected data on gross cost of caring for a child with a disability. For the most part, studies were limited by their period of observation, which was short, consisted of one-time data collections, and relied on recall. What is more, a limited number of studies provided details on how resources included were determined, nor did they provide a cost per resource consumed, and few provided a monetary value for time or forgone opportunities.
With the exception of one study, there was an absence of a threshold net cost or decision rule in terms of which one could judge whether the burden was acceptable or not. In the absence of a stated threshold (which is, of course, subjective), it is impossible to determine the acceptability of the burden-gross or net. However, the results from some of the studies seem to suggest that the burden is in some cases excessive, with costs exceeding 5% to up to 12% of families' incomes and with net costs of up to $8,000 a year.
Despite the aforementioned methodological limitations, it must be acknowledged that the quality of some of these studies has improved when compared to those reviewed by Jacobs and McDermott (1989) . 18 The most noticeable improvement was the inclusion of variations of cost-time profiles in four of the 17 studies reviewed and the adoption of a prospective research design in two of the studies. Explicit reporting of variations in costs profiles, especially as depicted in frequency distributions, are of particular significance to policy makers as it helps to identify target groups (e.g., age, severity, disability) in need of public assistance. 18 The lack of studies examining the economic cost of caring for a child with a disability gives impetus for further research in this area. To help guide further research, it is suggested that researchers adopt a conceptual model. For example, the economic model described in this paper is comprehensive and may prove useful for future research as it draws attention to the different variables that may be considered in calculating financial burden. Ideally, subsequent research should employ an economic framework and adopt a prospective and cross-sectional research design to capture recurring costs over time, at different ages, and during different seasons. Efforts should be made to report on specific costs as opposed to global cost. A breakdown of where money is spent could be useful to policy makers. In the future, researchers should make the effort to systematically review the local policies in force that could potentially offset family costs. A prime example of such a review is demonstrated in the work by Dobson et al. 24 In their study, the authors made the effort to compare cost to the maximum benefits available. The studies should be transparent to facilitate interpretation of research findings, generalization across studies, and policy implications.
There are several limits to this review. First, the review is limited in that it focused on studies of family-incurred costs related to caring for a child with a physical disability. This type of sample was selected in an attempt to report on the most homogeneous population possible. Studies that reported on costs of caring for a child with a chronic illness or other condition only, such as cancer, epilepsy, HIV, or arthritis, were excluded from this review. Second, while we set out to include children with a physical disability only, sometimes samples included children with other conditions; however, they usually made up a smaller portion of the sample than children with a physical disability.
In conclusion, this review of literature demonstrates that little research has been performed to reveal the magnitude of costs imposed on families as caregivers for children with disabilities. This observation has been highlighted by many authors interested in the costs incurred by these families. , 22,,41-4 Because of the variability and quality of methods, the return on investment in knowledge of costs in this area is not as high as it could have been had methodological procedures been more standardized.
